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Clear collectivity signatures in many system sizes
ANearside ridge present infarticle correlation
APrecise measurements of

AMulti-particle correlation® global correlation
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Near-side ridge Cumulants No No
say V,< 4% near-side ridge near-side ridge
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Near-side ridge Cumulants No No
say V,< 5% near-side ridge near-side ridge
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Lorentz contracted electromagnetic fields of
moving charges can be treated as a flux of
photons.

Equivalent photon approximation (EPA)

A EM field are a flux of quaseal photons

A Developedoy Fermi, Weizicker andWilliams
A Implemented in STARLIGHT

A Differences with QED calculations
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Pure EM interactions
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N égii;;:::m, 1 A Precision tests of EPA and QED
e calculations of photon flux

A Active area of research
A b dependence of photon p;

A Photon polarization
arXiv:2103.16623
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Vector meson gquantum fluctuation collision time

At~ > At = b/ (yv)
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Photo-nucleus interactions
A Bare photon + vector meson wave function

A QCD diffractive vector meson productiono+ A Y A*
A Non-diffractive 0 + A Y X
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Direct 2A collisions
Photon couples directly to nuclear parton
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Direct 2A collisions
Photon couples directly to nuclear parton
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Direct 2A collisions
Photon couples directly to nuclear parton

Resolved 2A collisions
photon virtually resolved into hadronic state
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Direct 2A collisions Resolved 2A collisions
Photon couples directly to nuclear parton photon virtually resolved into hadronic state
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Select events based on primarily @

A Singlessi ded nucl e0aXno b ¢ ®egileacplorifeter ZDC)
A Rapidity gaps

Minimum bias selection includes both but is dominated by resolved events.
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Pb+Pb, 5.02 TeV

AI I AS Run: 365681
Event: 1064766274

EXPERIMENT 2018-11-11 22:00:07 CEST
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SEXC = 71 GeV (left), 0.9 GeV (right)
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Pb+Pb, 5.02 TeV

A A Run: 365681
I L S Event: 1064766274
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| Rapidity gap
\| _~"Sparse particle production

SEXC = 71 GeV (left), 0.9 GeV (right)
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Photonuclear events have large rapidity gaps in the photon-going
direction and a steeply falling multiplicity distribution. A1/ acoNP019022



ADPMJET o+A
A Photon flux generated by STARLIGH

A DPMJET simulates\ collision

ADPMJIET-IIl 9+p

A Utilizes a Pb+Pb photon flux from
STARLIGHT

A Serves as a comparison to
PYTHIAS

APYTHIAS o+p
A Reweighted to STARLIGHT flux

AHIJING Pb+Pb background MC
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Z,An MC normalized to data in control regions

Qualitative agreement with MCs, PYTHIA being the most compatible

Indicates high purity +A sample for,n' > 2.5
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Very roughN,, comparison: different
profon energy, acceptance and selection
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AFuture minimumabias
measurements would add
fundamental understanding.

ASuch measurements would alsc
add to interesting hadron
physics in color fluctuations and
more.
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dN,./d {of photonuclear eventsvery similar shape with N, >
MC comparison show 200 GeV to 1 TeV CM en&Ygy) (
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